INTRODUCTION
When estimating the flow of matter through populations or trophic levels it is essential to determine the contents of different biogenic elements in animals' bodies. There is a considerable amount of information on the bioenergetic parameters of rodents, but as regards the body composition of this group practically only data on Peromyscus polionotus are available (Kaufman & Kaufman, 1975a, b) .
The purpose of the present study was to define the contents of the basic biogens N, P, K and Ca in two common rodent species, Clethrionomys glareolus and Apodemus flavicollis.
MATERIAL AND METHODS
The rodents were caught in snap-traps and after removing stomach contents were individually dried to a constant mass, then finely minced. A total of 58 voles and 18 mice were examined, all the animals originating from the Niepołomice Forest. Approximately 20-30 mg samples were weighed from the homogeneous mass and placed in a Kjeldahl flask, making two repeats for each individual. The material was treated in H 2 S0 4 . After cooling, 30% H 2 0 2 was added and the sample treated further until a completely colourless clear solution was obtained.
The potentiometric tritration method was used to identify nitrogen. Phosphorus was identified in a spectrophotometer, with wave length = 685 nm and aparaturę width 0.05 nm. Potassium was identified by means of a FLAPHO flame photometer. Standard solutions and samples were pulverised in burning propane flame. Identification of calcium was also made in the flame photometer, using acetylene instead of propane.
All data on percentage contents of the biogens examined in dry body mass for voles and mice are given in Tables 1 to 3 .
In order to facilitate use of the results obtained for different kinds of calculations on flow of matter, calculation was made for all the elements of the relation to body weight (Table 2, 3) . In the case of voles for which age was determined, calculation was also made of the relation to the age of the animals examined ( Table 2 ). Since the calculations often apply only to a given season or group of animals, all the voles and mice were divided into those caught in spring or autumn, and into males and females, regardless of the statistical significance of differences between them (Table 2, 3). In the case of voles the group of young animals less then 3 months old was distinguished ( Table 2) . Kaufman & Kaufman (1975a, b) estimated calcium, phosphorus and potassium contents in growing and adult Peromyscus. These authors also gave equations making it possible to calculate the contents of some elements in the body of the rodents examined. Ca contents -2.0%>, P -1.7% and K -0.8% in 42-day old Peromyscus are values lower than those determined for voles and mice (Table 1) , whereas the values calculated from equations included in the paper by these authors (1975b) are almost identical with the values obtained in the present study for Apodemus. This would seem to indicate that it is not essential, for less exact calculations, to use only values determined for a definite species of rodent.
As an example, calculation is given below of the balance of biogen flow through populations of voles and mice in the Niepołomice Forest near Kraków (Górecki, 1980) . The average N, P, K and Ca contents in the bodies of these voles, set out in Table 4 , were calculated, taking into consideration the species and age composition of the population and the body weights of the different groups of rodents (Górecki, 1980) . Variations in numbers of voles and forest mice were evaluated over a period of several years in the tree stands of the Niepołomice Forest. The average long-term numbers in coniferous stands was 10.3 rodents/ha. Numbers were higher in deciduous stands, where the average figure was 13.0 rodents/ha. This amount of estimated biogens was almost 9 g/ha in the coniferous woods of the Niepołomice Forest, over half of which was nitrogen. After allowing for turnover (Petrusewicz, 1966; Bobek, 1973) the annual percentage of these biogens in production was 32.4 g/ha, this including 19.8 g nitrogen, 4.5 g phosphorus, 2.1 g potassium and almost 6 g calcium. In deciduous woods these amounts are slightly higher and jointly constitute 41.2 g biogens/ha (nitrogen -25.2; phosphorus -5.7 g; potassium -2.7 g; calcium -7.6 g).
Knowing the biogen contents in the excrement of voles and mice (Gó-recki, 1980) calculation was made of the annual amount of biogens in their excrement. Data after Drożdż (1968) on the amount of excrement dropped during the course of 24 hours were used for this purpose. Annually almost 200 g of biogens/ha is deposited together with the rodents' excrement in coniferous woods, and almost 140 g of this is nitrogen. In deciduous woods these amounts are even higher -over 250 g biogens, with 180 g of nitrogen/ha.
Nitrogen content in urine is far higher than in excrement (from 40 to over 60% of dry mass), and depends on the kind of food consumed. Voles fed on concentrated and bulk food excreted from 0.090 to 1.120 g nitrogen/24 hours (Górecki, 1980) with their urine, and thus during the course of a year one rodent excretes almost 43 g of nitrogen. When converted to one hectare of forest this is almost 440 g in coniferous stands and 360 g of nitrogen in deciduous stands. These values greatly exceed the total amount of nitrogen contained in excrement. Jointly with excrement the rodents in coniferous stands excrete almost 580 g nitrogen/ha per year, and in deciduous stands almost 740 g (Table 4 ).
